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该二维光子晶体传感器有最好的性能，折射率灵敏度 RIS 达到 755nm·RIU-1，品

























In the new century, there are some important trends in the growing field of photonics about 
high-precision, small size, nano and micro-nano. And then surface plasmon resonance (SPR) 
technology just fit this characteristic, which is powerful used in the fields of chemistry, 
biochemistry, biomedical, as a result researchers show more and more interested in it, when it has 
aroused wide attention, especially in real-time, medical diagnostics label-free detection technique, 
environmental monitoring, and food safety about detect small molecules, which presents a new 
challenge. Therefore, studying a kind of high sensitivity plasmon resonance sensor becomes our 
consensus. Hence, Base on those fundamental, this paper research and design a high sensitivity, 
resolution and strong surface plasmon resonance sensor by optimization using simulation software 
COMSOL. 
First of all, we review the development process of plasmon resonance sensors, introduces 
some the advantages and disadvantages about the conventional plasmon resonance sensor in 
commercial detect, and present the status in current research about plasmon resonance sensor in 
detail. At the same time we introduce several different plasma resonance sensors and detection 
mechanisms, and propose the optical refractive index sensor, anyway, we describe simply some 
important performance parameters to measure the plasmon resonance sensor in current issues 
research. Then we propose the necessity and importance of the refractive index of the plasma 
sensor in this paper research. 
Secondly, we analyze the theoretically of physical Mechanism about the surface plasmon 
resonance, and introduce the Multi-physics simulation software COMSOL, where we emphasize 
some parameter settings of TE and TM field select, choose the standard and the advantages and 
disadvantages of port method, the background field method in grating structure model. At the 
same time, we propose an Au surface plasmon resonance sensor model based on three dimensional 
photonic crystal slab, the gold cylinder arranged periodic structure is shallowly etched to study the 
impact on sensing performance while changing the cylindrical etching height and the cylinder 
radius. As a result, when the Au cylinder radius r is equal to 85nm, and the itching height t is equal 
to 125nm, the period P is equal to 750nm, the two-dimensional photonic crystal sensor has the 
best performance, the Refractive Index Sensitivity reaches 755nm·RIU-1, the Figure of Merit 
equals to 280 RIU-1, reflection spectrum curve resolution is 0.34nm-1. In addition, we carry out a 
similar optimization for period P = 1000nm, 1250nm respectively, it demonstrates the relationship 














Finally, we propose a different size square periodic nanostructure based on photonic crystal 
slab, it is demonstrated that when the two sizes squares structure are equal to each other, the model 
of Au surface plasmon resonance sensor achieves the best spectrum resolution, and retains a good 
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形状，周期往往会导致金属颗粒有不同的散射光颜色。与 SPR 不同的是，LSPR 不能
沿着金属和介质交界面传播，只能以主播的形式上下振动，但是和 SPR 类似,LSPR 对
周围介质环境的变化也相当敏感。研究者通常会改变技术纳米粒子的模型结构，尺寸




型结构，假设电磁波沿 X 方向传播，在 xy 平面，以 z=0 作为金属与介质半平面交界





模式的叠加，即磁场方向垂直于 xz平面的 TM 模式和电场方向垂直于 xz平面的 TE 模
式。 
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由于边界交界处 Hy连续，所以必须 A1=A2。同时电位移矢量在 z=0 处 Dz1=Dz2，
所以有下面等式 
2 1 2 1/ /k k ε ε= −  















+ =  
结合公式（1-4），那么单界面表面等离激元色散曲线为 
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由于在 z=0 电场 Ex 和磁场 Hx 交界面处连续，所以有 A1（k1+k2）=0，当 TE 模





图 1.2 介质金属半平面无限空间结构 
在 TM 偏振形态下，由等式可知道，假设金属无损耗，在可见光近红外区域，显































































































量损失现象，并提出与金属薄膜和介质交界面有关联。1959 年，Powell 和 Swan[20]以
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